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theory &\mv usly davel (A., 1943, 1, 118) is applied to CCL,
CHCl,, CHCly, MeCl, MeBs, CH Br,, CHBr,, and CBr,. ‘The original
theory depends on the lddmvtty of effects due to valency bonds,
but approximation is not always valid. The polarisability of a
hond is not only a function of its leagth, but it also varies with the
length of neighbouring bonds and with valency angle. However,
the theory gives satisfactory a, ment between observed and cale.
vals. of intensity and polarisation, the agreement being better in the
case of inteasity. Thecal. degreeof depolarisation of drformatianal
vibrations is > obsetvedvals. T he polarisability () of the C--H bond
is small, but the variation of & with bond-length (r) is considerabie
da/dr is the smaller the more ionic is the nature of the bond. .
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Theory of intensities and polarization of vibration spectra
of molecules. M. A. El'yashevich and M. V. Vol'hensh.
teln (State Optical Inst.). J. Phys. (U B8RO 9, 1ot 1}
(1945). --Math, A theory of the intetisitios amd polariza-
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derived which is based (for tire 2eto approvimation) on the
assumnption of the additivity of bond dipole moments and
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~ VOL*KENSHTEYN, M. V. Prof

PA 9/49T104

. USSR/Physics
- ILight - Dispersion
Light - Polarization

Oct 48

"Dispersion of Light," Prof M. V. Vol 'kenshteyn,

PP
"Priroda” No 10

Describes molecular dispersion of light in gasges and
fluctuation of density; dispersion in liquid and
8011d bodies; fluctuation of oarientation and polari-
sation of dispersed light; dispersion of 1light in

80114 bodies and theory of thermal capacity of solid

‘bodies.

=
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UBSR/Physlcs

“ "Iight, Dispersion -
Polarization

. Tov b8

“#ne Combined Dispersion of Light,” Prof M. 7.
Vol'kenshteyn, 16 PP

"Prj.;oda" Ko 11

. Treats.subject under following {mentioning

L pcientists concerned): npature of phenomendr,

" combined dispersion of light and chemical combi-
pation in polyatonmic molecules, analytical
propositions, intermolecular reactlon, theory of

_ molecular oscillations, and theory of intensities

- and polarizations in combinatlon dispersion spectra.

: 23 /hgTL02

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510018-1"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510018-1
VOL'KENSHTEYN, M. V. | -
8
U38R/Physics Sep/Oct 4
Polarization

Spectra - Analysis

nPolarization of the Spectral Lines of Combined Dispersion, II," Ya. S. Bobovich,
M. V. Vol'kenshteyn, State Opt Inst, 7 pp

4Tz Ak Nauk SSSR, Ser Fiz" Vol XII, No 5

PA 19/49T91
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Polarizability and the Franck.Condon principle.
-y, Vot'kenshteln and M. AL El'vashevich (Leningrat
Uiv.y o Tevest. Akad. Nauk N.5.N.R., Ser. Fis. .
8 &2 I\HBI.«-ThmwrlirAI. The pelarization formula of
Placzek (Rayleigh Seatlerind and Raman Effed, 1038,
par. 14) is derivest; the intensity of the Ranian scatter -
ing would e serv if the |""llh‘k~Cm|-lnn prinviple were
atrivt aned not a protnhility 1w S Pakewer
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Polarisation of spectial lines ot R
Pl Amat scattenn
Va5 fotos s lgnd MOV Vol honshitebe, Fos :ll...lhl“I

\auk S.5.8.R., Ser. Faz, 12, hixd s iuisg, Aol st
up is described consisting of a spectrogtaph w ith 4 doubly
i i ¢ of the slit. Since the polariz-
os buth components of the scattered radia-
heus through 457, the iluminator (11
Lastijn) wax msanted ut o 407 angle with respect to the anis
of the vessel contg. the tguid.  Fine wietinnd peripite es
puwmuiges of o 12 hones,  The depolatization of  Wantan
hines of CCle, Colle, wut PhiMe was mensuresd il vonsgared
tor slale avaslable it literature. Data on maphthalene
CUL amsd bengene aoln. are hyagreement with ot
taben by Nedungahs w alepesdacszation of bty
bettrene, pyinline, ot CUL, ot the followig mise votgnls
has been rasured Nitromethane, nitsubensene, e
tolucniv, .pitrochlofobenzene; o=, T, p-nmroplwu.d.
p-nitraniline: m-dinitrobenzene:  tuliend, nitronaple-
thalene, and dinitronaphthalene. 1t is shown that groups

e paa pewition increase the axial contponent inthe mot -
. Serge Pakswer
- .
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VOL'KENSHTEYU, M, V.

TA LIT1Ugh4

. USSR /P]wsicg - — T fem 191‘8
' - Spectrum Analygis e -, )
Spectra, Electronic

"Electron Spectra and Intemsity of Cambinaticn Dis~
persion in Spectra," M. V. Vol'kenshteyu, 12 pp

" "Zhur Eksper i Teoret Fiz" Vol XVIII, Fo 1

! "Analyzes Porrmilas based on the association of the
4ntensities and polarizations of lines of combina-
‘tion dispersion with aspects of the basic and ex-
cited electron conditions of a molecule.

- . lmwok
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Electronic spectra and tensities it Ranian spectia
M. V. \'ol'krn\\\h-lu. ZLAur. Fhopti. Pevret. Fiz N, 7Y
ﬂ((l“mr.'l:i'ﬁi:ick'; criterion of ntensity and pelanines
tion of Raman lines, the deriv, of the mal. clectrome
pﬁlarir.th\lily with respect to the normal conpditate, cun
be n-wry:ulni as i function of the pﬂ‘;u’il.lhililiﬁ o of the
judividual valence  beonuds and the denys O Oy with
. reipect o the bond codrdinate 7. O the basis of the
5,\." 0 +\Cl1 \“ ‘\. Kmmrn-lleiwnlwrx formula, S Og can be linhad with
13 P ) . the properties of the ground and excited clectronic states
tof the mol., In the casw of diat. mols. and of individual
i § bomds trentard as diat. muls., the theury accunts for the
Llow intensity of Raman fines of jomic bonds aml their in-
\:n-usc with decreusing polarity, ©.K- in the senes [ SN
C—Br, c—1. The critegion of hond polarity desivert
from Raman spectra coincides  with the spectroscopic
criteeon of Franck. The theory also accounts for the
high Raman-line intensities of cﬂujur,m--lmml anmd are-
tatic 01K mols., Le. mols, ch:uuﬂrnxnl by nomadditavity
of bond energies. N, Thon
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Polarization of Raman lines. M. V. \ol'heushitoin,
AZhur, Ehsptl, Fewrct. Frz, §8, 1K 380190080, The follow -
g rules, derivead on the basis of the valenee aptical
schewe, and supplementing Plecack’s rules, elasm only
approx. validity but are noncthelss practically valnable
and borne out by comparisen with ample exptd, data.

1) For any fully symmetrical pure deforiation vibration
f a ol of uny symmetry group, the degree of deprilarnza-
St e = 85 i) Fora vibration of o digmiic mal. or a4
characteristic vibration of an individiasd benud, p 15 com-
prised a tween Sand Go (3 For fully symietnica vibira -
tions of any plane mols. of the synunctey o, bult up of
whentical bowds, o is cqual and mdependent of the no. of
rnuh. i4) As a generalization of qule 2, for any fully
vinnetineal pure valenoe vibration of a bomd or XToups
of sleatical bonds, the upper it of pas ' 5. N s

Stade Op'u:.‘d fwst.
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VOLtKINSHTEYN, M. V.

US5R/Chemistry - Oils, Spectrography of Aug 48
Chemistry - Asphalt

"Porphyrin “pectra in Oils and Asphalts," Ye. A. Glebovskaya, M. V. Vol'kinshteyn,
All-Union Sei Res Petroleum Geol Survey Inst and State Opt Ins%, 12 pp

"Zhur Obshch Khimii" Vol XVIII (LXxx), No 8

Total of 24 samples, of bituminous substances, oils, shale constituents, ete.) from
various locations were dissolved in dioxane, alcohol, benzene, chloroform,
petroleum ether, or pyridine and subjected to spectrum analysis with a Beckmann
apparatus. Measurements were made every 2-5m /ain visible part of spectrum.
Presence of a porphyrin complex with vanadium, and possible with nickel was
established. Complexes may belong to maerial from which oil originated. Subtmitted

17 Aug 47.

PA 19/49T26
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"Molecular Vibrations: VoLI.
"The Geometry and Mechanlics of Molecular Vibrations"

State Publishing House of Technical and Theoretical
Literature: Moscow-Leningrad, 1949.

Translation F-TS-7334-RE
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1 voimfgmw, ‘M. ¥., YEL'YASHEVICE, M. A., STEFAWOV, B. I.

2. USSR (écc)

4. Physics and Mathematics

7. Oscilletions of Molecules, M. Volkenshteyn, M. A. Yel'yashevich,

B. I, Stepanov, (Moscow—Len“ngrad State Technical Press, 1949). Reviewed
by V. M, Chulanovskiy, Sov. Kniga, No 10, 1950.

9. SEB-Report U-3081, 16 Jan. 1953, Unclassified.
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invesugation o rotational isomerism by optical methods.
M. V. Vol kenshteln. Jovest. Akud. Nouk S5 SK, Ser.
Fis. 14, 168-70( 1950).— The isamers whose structure isdetd.
by the rotation of mol. groups around 2 double bond
have very small differences in energy and activation encrgy
.wul therefore a fast conversion o that they cannot bLe de-
tected chemically. v\ reviews the sietection micthods
lusal oin Ranman aprutig, clevtronic transition spectsd, andd
m-:l_. o\-l_ics. S l'.nks_wrr
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uouhonnl symmet’y ot gianes Nt 3 ) KENSHEE.
. N, Nikitin, and T V. Vakovleva. lnnt “thad. Nauk
y. Ser. Fis. l4 TATI-T(IRM - The inteusities of
man lmes ol butadiene and oprene wWere nn cestigatod at
—60 to +7 (bul.nlu-n:) ami —&) to +0° {iroprene?
The coumm.ruon of the tabul lated Raman lines with infrurad
nbsutplmn lines, menaured by other investigators. shows
that in tiguid lrllladlﬂlu the trans forrn ([ 3 prosent.
whercus the pn—xnm the cis fosutis doubtful. The resalle
do not allow conclusions ot the prewnuey of Lusth tannres 38
equil. in the ease of isopresc. S, Pakswet
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‘l'lo'utdl. A. Chqpovh&cld‘dm active
‘ Voi'kenahtetn and A. M. Efros,
fUlﬂbN Khim. I' 'g("mﬂ') “Review; 49 xrle_rr;"nrn

Portrait of Chunzv
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VCL'KENSHTEYN, 1. v, FA 159T9)

T e ——

USSR/Physics - Optics - - * Apr 50
Polarization

"The Theory of Natural Optical Activity," M. v.
Vol'kenshteyn, Leningrad State uy » Spp .

"Zhur Eksper 1 Teoret Fiz" Vol XX, No &

Classical theory of optical activity of anisotropic ]
media is made more brecise. Shows Born's theory is {
not applicable to case of anisotropic medium, and |
that in this case it is necessary to consider elec- /
trical quadrupole polarization besides electrical

and magnetic dipole polarizations. Submitted !
15 Dec 449, '

. o - 159191
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Theories of the rhm manifestations of the h{-
/d.mavn bond. M. V. Vol'kenabtein, M A, il'yashevich
and B, 1. Stepanov (Leningrad State Univ., Leningrad).
Zhur, Fizs. Khim, 24, 1138-64(1030).—A crit, discussion.
Paul W. Howerton
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VOL'KENSHTEYN, M. V. PA 165790

USSR/Physics - Polarizability 21 Mar 50
: ‘Optical Activity

"Theory of Polarizability, and Optical Activity,”
M. V. Vol'kenshteyn, Leningrad State U imeni A. A.

Zhdanov
"Dok Ak Nauk SSSR” Vol LXXI, No 3, pp 447-450

Mathematically attempts to construct a molecular
theory of essential optical ‘activity that permits one
to calculate rotating capacity of molecules purely on
basis of .other information on their structure. Valence-
optical scheme of optical activity. Submitted 26 Jan
50 by Acad A. N. Kolmogorov. '

- e
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VOL'K"NSHTYN, M. v, PA 175790

~ USSR/Phy3fet - Polariz_g 21 Apr 50
L * Combina '
g™ '

~Spvectrs

RSN the Spectra of Combination
-Bcattering:dp Aromatic Nitro-Compounds »" Ya. 8.
Bobovich, M. vV, Vol'kenshteyn

- "Dok Ak Nauk SSSR" yo IXXI, No 6, pp 1045-1049

ments on spectra of combination SBcattering of aro-
matic compq (e.g., NOy- ¢ ; NOx'¢- NH, ; : NOo- .
Cl; NO3-¢-Br; NO,- ¢ -0g; NO5 - ¢=CH3,- etc.). Addn
radicals are Placed variously aroupnd benzene rag-
ical, Submittedq 20 Feb 50 by Acad A, N. Terenin,
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VOL'KENSHTEYN, M. V. 613.8
.9

Molekulyarnaya optika (molecular optics) Moskva, Gos., 1zd-vo tekhnikoteorsticheskoy
Literatury, 1951.

744, p. diagrs.

Cataloged from abstracte

1 Sznzgiggg.give: systematic account of molecular optics, rolated to tho field

of physics. Speelal attention is paid to the leading role of Soviel researchers in the de~
velopment of physics.
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181782

UBSR/Physics-- Molecular Spectra Apr 51

"Internal Molecular Interaction and Optics," M. v.
Volkenshteyn

"Uspekhi Fiz Nauk" Vol XLIITI, No L4, pp 485-511

Discusses opt phenomena disclosing intemal action.
Delccalization of electrons in case of strong elec-
tron action may be noticed in electronic spectra cf
mols, in anisotropic diamagnetic susceptibility of

aromatic comps and particularly in-anoualous inten-
sities of. combined dispersion,

08/09/2001 CIA-RDP86-00513R001860510018-1"
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USSR/Phyaics - Crystallography 1 Peh SL

"Opticalliy Active Crystsls,” M. V. Volkenshteyn,
E. K. Byutner, Leningrad State U imeni A. A.
Zhdanov.

"Dok Ak Nauk SSSR" Vol LXXVI, No &, pp 515-517

Only accurate theory of rotating crystals im
that of Born. Expti data on relation betveen
crystallic spectrum and rotating capacity wure
found by Samoylov, studying uranyl acetate at
temp of liquid heli{um. Submitted 20 Nov 50 by
Acad 8. I. Vavilov.
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USSR /Physics - Polymers, Linear © 1 Jun S1

"Geometry of Linear Polymers,"” M. V. Vol'kensh-
teyn, 0. B. Ptitsyn; o

"Dok Ak Neuk SSSR" Vol LXXVIII, No 4, pp 657-660

Pregent-day phys of linear polymers proceeds
from representation of familiar freedom of rota-
tion of members of the polymer chain. Up to now
no method has been described for solving prob-
lems of the geom of such chains. The most im-
portant formulas in the 1it are given without
derivation. Here method is expounded which is
convenient for any potentials that brake int

18417102

S

YOL'K*NSHTBYN, M. V.

T S R AT WL

USSR/Physics - Polymers, Linear 1 Jun 51
(Contd)

rotation. Also gives anal of existing computa-

tional formulas. Submitted 6 Apr 51 by Acad
A. F. Ioffe.

1847102
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TOIXENSHTEYN, H. V. 18LT106
USSR/Physics - Molecular 11 Jun 51

"Linear Polymer as a Mixture of Rotational Isomers,"”
M. V. Volkenshteyn, Inst High-Mol Compds, Acad Sci -
USSR

"Dok Ak Nauk SSSR" Vol LXXVIII, No 5, pp 879-882

Considers polymeric chain as equil state of rota-~
tional isomers. Different equil states have dif-
ferent energy levels. Rotational isomerism of pol-
ymer may be studied by oscillatory spectra at var-
ious temps. Submitted by Aced A. F. Ioffe 6 Apr 51.

184T106
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VOLKENSHTEYW, M. V.

"Molecular Optics,” Sovetskaya Knige (Soviet Books), 125 5., Pravda Publ. House,
1952,
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VOL'KENSHTEYN, M, V.

%
7/
CI(()N_ .
‘. OP“ activity of trlacetyleeliul
Chemical Abst,. Dw %%ga.:%_;} ; osem;l(& 1\14 gz?fggnpv
Vol. 48 No. 9 46. 03815, - ng "a"S’auﬂn)~See C.A.
May 10, 1954 . L
General and Fhysical Chemistry : )
. ey

{
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. VQL’KENSETEYH M J.., EQOLODINA, N,S.

Electronic a.bsorp ion spectra of polystyrene and its derivatives.
Izgvest. 4dkad, Hauk S5.5.5.R., Otdel Khim. Nauk '52, p,1033-6.
(C4 47 no.13:6253 '53) (MIRA 6:1)

1. High Polymer Inst,, Acad. Sci, U.S.S5.R., Moscow.
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USSR/Physics - Dichroism Hov 52

"circular Dichroism in Crystals,” M. V. Vol'kenshteyn
and E..K. Byutner, Leningrad State Univ

"Zhur Eksper i Teoret Fiz" Vol 23, No 5, pp 58&-587
It is shown by means of a classicial model of & system
of coupled oscillators with helical symmetry that

erystals in the plane of polarization may possess a
strong circular dichroism. Received 13 May 52.

(PH b no.pb3 : 3429 'fa)
~

2367185

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510018-1"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510018-1

| Vol kewsureyn, m.v.

Ascometry of linear. palymers., 1. Calculation of the )
) length of the chains. ek ed O, B, Ptitsyn” o0 .2 :
o (Inst. Hich Mol Comnds.. Az I !,th'b.f{._.v FRSTHTS y Wj
el ). R N L R U1 A IS E A = B 8. 20, !
: ;&i;_»d.—'l'hcarc(iml and math, ' A generad method §s de-
o . . velopud. for cdegs the uv, guadeatic levgth of palvacric : e
< o : chains on the basis of o kinetic theery in which is assumed @ - C e
= : - somewhat hindered rotation aboaut 2ach of the individual : :
C—C bonds. Like the Haha cquation, the derived equa-
tion fails to take juta account correlation hetwenn more
distant rotations. II. Rotation-igomerism theory. M, V.
Vol'kenshtein, . [bid. 1072-83.~Theorcticzf and matit. A

T S B . rotation-itomerism theory is proposed for lincar polymers.
" T , ’ -~ According to this theory the polymier chain is un- equil.

" mixt. of rotational isomers. Exptl. values are compared for
_ethaue, propane, isobutane, isohutene, and 2-methylhutane,

j"r ' ' » '. / S :;‘F:H-‘R“m‘"““v‘!,f ‘ m/«

- ;
! 4
PSSP .S SISO e s b SN Lz o aman ———— e .
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T e S A R TR ST = . S .
VCL'KEESn&LEE, . V. Aug, 52

USSR/Chemistry - Polyrers

UThe Geometry of Linear Polymers, II, The Rotation Issmer Theoryt, M, 7. Vollkershteyr,
Inst of High Mol compds, Acad Sci USSR, Leningrad

Zhur Fiz Khim, Vol 26, ¥o. 8, pp 1072-1083

The rotation isomer theory of linear polymers was propcsed, according ic which the
polymeric chain represents an equil 1ixt 9f rotation isomers,

23 T3
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VOL'KENSHTEYN, M, V.

U8SR/Fhysics - Oscillstory Spectre 1 Feb 52

FDistribution of Intenaity in the Uscillztory tra of - L
L. 1. Vidro, B, I. Stepenov Spactse of Livear Chains,

Dok Ak Mguk S33R* Vol L¥XXII, Fo 4, pp 557-560

Calculates the intensities of infrared and combinstional lines for 2 simpl
models -~ llnet:r chains, usivg the valent-optiesal schams of M, V. Vol'keiigb:g;n
and_ H, A Yol'yaskevich, Considers a oimple linser chain consigting of 2nfl
idagtigal bords: OmOwqep~C=0e Lcknowledges the helpfal cssistarce of Frof i, Yo
Vol'kenchtayn. Sutmitied :y iczd A. R. Terenin 4 Dec 51,

PA 213T112
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USSR /Physics - Electron Spectra,

1 Aug 52
Aramatic Compounds
Compounds ;"' M.V. Vol!'

leningrad State U
g' Inst of

"Elactron Spectra of Aromatic
kenshteyn, L.A. Borovinskiy,
imeni Zhdanov, and Novgorod Teacher

City of Borovichi

vDok Ak Neuk SSSR" Vol 85, No 4, pp 737-T4HO0

States thet aromatic compds represent systems with
especially considerable interaction of pi-electrons
Kotes that the properties of these systems can be
understood only by proceeding fyom the profound
jdeas of "averaged" mutual influence of atoms,

227173

which were expressed for fhe 1st time by Butlerov

and Markovnikov in 1870's. Proposes that a semi-
ctron spectra of aromatic compds

ted on the basis of & model of po-
tential well Just as in quantum mech. mﬂwﬁaﬁm_@
by Acad A.N. Terenin 10 Jun 52.

TD & no. rqﬁhmrs ..,.wv
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USSR/Physics - Susceptibility

11 Aug 52

“Anisotropy of'Diamagnetic Susceptibility of Benzol,
Naphthalene, ang Anthracene,"” M,

L. A, Borov;inskiy;
Teackers Inst, Borovichi

"DAN 3SSR"

mentary phys model of

which ig a graphic visual method,

Submitteqg

V. Vol "kenshteyn and

Leningrad State U and dovgorod

Vol 85, o 5, pp 977-980

Pplication of ap ele-
an electron ij a potential well,

State that in

the bonds in
by Acad

239Tok
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| Volkewswreyn, MV

,/
g
. . / ‘
USSR. . MANYOUTZ
EEIPSREEE e e 539132 )
o et gp oty gy A0
. — AND M, w. Dokl, Akad,
- o Nouk SSSR, 85, No. 6, 1243-6 (1952} In Russian. - . 2
- See aleo Abstr. 5627 (1953). Derives expressions
- for intensities of the C-C bond vibrations in the -
Ramap spectra of linear polymers; for some Callinsz .
hydrocarbons the cxpression is in qualitative agree- . 3
ment with experimental results obtained for their o
Haman spectra, - . LACHMAN 9
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usse.

132 '33 .
Lo : "3'1'58 - Dimensions of the renl chafint uf near’ - ;"
o pohmg(s fn solutiony, N ;,!\E.v‘ihnm AND :
: O, B. Pursin. Dokl Aknd, Y aux S5¥R, Sh‘ V‘JLHS
493-6 (1952) In Russlan. '_ PR ST AT N

A stmple method i3 proposéd for an npmm}mq_
evaliation of the infugace of the voluine ¢fke’ on -
the dimensions of the polymer moleculis: “The fluad ) . PR
formula shows that, when volume effests ups taked - : -

_Into nccount, the value' VA (4 being the pfobuble’
_civain lcngth) variks as ¥4 (not as N® %)land that ijs
emperature dx.pcndct"-e i luss pronor.méd r‘mx' was
assum-d prcv'ously s B 5 ‘LicmtAN

; . AU

T .-‘

SN P

a -—‘r‘ TL'
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JOL'KENSHTEYN, M. ¥, and PTITSYH, O. B.

Ve

"Rotational-!someric Theory of Fusion of Crystalline Polyrers," DAY 5253 Vol 84
Xo L, pp 677-80, 1952. Inst. of High-Volecular Compds.,

Attempts to prove on basis of rotational isomeric theory that the temp of cryst

fusion and the elasticity modulus should rise with increasing stretching of the molecular
chain of the polymer. This theory permits direct connection between phys properties of
polymers and their chem structure. Presented by Acad A.F.Ioffe 28 Jul 52

252791
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Pokrovskil. Bult%jni!'

Sei. 1953, 156{Engl. translation).—See C.4. 47. 62511:
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vox.'musmmo K.V.; POEROVSKIY, Te.I,

Raman spectra of two sila.nes, Izgvest, Akad., Nemk S.S5.S5.R., Otdel

Khim, Waok '53, p. 177. 2
(CA 47 no.13:6254 '53) (ML22 5:3)

l. High Polymer Inst., Acad. Sei., U.S.S.R., Moscow.
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USSE/Physics - Molecular Spectra Sep/Oct 53

"Computations of Oscilletory Spectra of Molecules
Containing the Carbonyl Group and Their Compara-
tive Characteristics,® L. M. Sverdlov, Saratov
State Univ im Chernyshevskiy

Iz Ak Nauk, Ser Fiz, Vol 17, No 5, pp 567=573

The oacillatory spectra are calculated method
of Ms V. Volkenshteyn, M. A. Yellyashevich, B. I.

Stepanov (Kolebaniya Molekul (Oscillations of
Molecules) 1949) and L. S. Mayants (Dissertation,
Trudy FIAN, v. V (1950) for compds contg care
bonyl group: formaldehyde, acetaldehyde, acetone 3
acetyl chloride, monomers of formic and acetic
acids and dimers of formic acid. Results are

tabulated. Indebted to M. iA. Kovner

274186
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pes k-
535.566.2 1 541653

10166, Opiicad soshity sgd molingar stouctore.
M. V. You'gewsures, f2e,

STl T Aak SSSK, Ser.
Tir YT, No 5. 81453 (lgsxi

G
FERusian.
A diseusaton of e optical prdieriies of scondary
butyl slcohnl, mathyl- aad ethyl-vingl carbinols, intle —~— .
Lt of the author’s heery (1959, In contradiction
of Kurkwead /. cher. Piyi, 3, FTu-9 (feac, 1937,
it is found that 2 weoond approximation fur the -
gyranan, or molecular constant of gpticat activity, ‘.
qrst be taken into coasderaticn © Exb.; regsooable ”
agreemment betwesn thuory and cxpuriment. Thedfy .
zlso predicts & number of arher known experimenhity
facts. ¢ . that unsstaried cartenuls rotate the plase
of polanzed et MR than e sornnponding
satuiated wehytames x4 AFURRAY

{ ?@4}'-) 4
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o, T
Vi,

Theory of the relazacion spectrumt of & polymerle XIAN

Yu. Ya. Gotlib tud
Piz. 23,

M. V. Vol'kenshteln. E
16:30. 48(1953), ~On the husis of the model of
‘Kargin (C.4. 43, 7203¢) the dynamic hehavior al o high
“polymer in soln. was caled, Polydispersion cuuses un eXe

Zhnr. Tekbh,:

pansion and chunge ia for:n of the distribution funiction of
_relaxation thue, whereas the Gayssiun distribution of 1Lnol].

wta. has practically no eﬁ;ct.
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1. VOL'KENSHTEYN
2. USSR (600)
L. Adsorption

T . 0 .
7. Theory of activated adsorption, Part 1, Znur. fiz.khim. 27 no. 2, 1 53

L ified
9. Monthly List of Russian Accessions, Library of Congress, AFRI 1953. Unclass
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157 e
25 R

Wrtubobasd 4 -ho-u---.-«; ,.A
* - volution and bending of polymar chy M. V. Vol’ken:h-

- "Compds., Acad. Sci. USSR, Leningrad). ” Zhur, iz,
(Khim. 27, 76-84( 1953); o, C.A. 44, 211 48, 133484, 49,
162, —~The - polymer chain Is considered as an - equil.
mixt, of rotational isomers.- The chain is charcters

. . the degres of ‘convolution, or the thermodynamic fiexibility,
and the kinetic Aexibility, - The degree of convolution is

.- the mitlo of the max, kength of the chain to the leugth of the

- ‘convaluted chain.. A method is given for the ealen, of this

:ratio and it is applied to a series of polymers. A study of

the properties of these mols. shows the relation between
“the flexikility of the mols, and their chem, structore, ‘
: T J: Rovtar Leacy |

- VIR VAL 00l ot e Mt e n gy oL a4l

L-8ecamatry of linenr poiym;;;f' X1, The dogzree of con-
sud. O. B. Ptitsyn (Inst, -Higio fotesty Weint
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VOL'XENSHTEYN, M. V. ApT 53

USSR/Fhysics - Polymers

"Statistical Physics of a linear Folymeric Chain," M. V, Vol'kenshteyn and O. B, Ftitsin
Usp Fiz Nauk, Vol 49, No 4, pp 501-568

First part of a review that will be continued. Enalysis of statistical theory of an
isolated chain mol. Discusses possibility of predicting the phys properties of

polymers from their chem structure. Assumes the rolymer to possess considersble

number of degrees of freedom, which is responsible for its great elasticity. Aalso
Discusses the rotating isomeric theory of linear polymers and statistics of real

polymeric mols. Lists 125 references, 35 Soviet.

267130
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VOL'KENSHTEYN, M. V. 259187

USSR/Physics - Ultrasonic Absorption 11 Apr 53

"Absorption of Ultrasound in Solutions of Polymers,"
Yu, Ya. Gotlib and' M., V. Vol'kenshteyn

DAN SSSR, Vol 89, No 5, pp 821-824

Derivation and soln of the eqs describ Jthe -
Kargin-Slonimskiy model {V. A. Kargin and'G. L.
Slonimskiy, DAN SSSR, Vol 62, No 2, 239 (1948);
Zhur Fiz Khimii, 23, 5, 563 (142)) of a net-like
high polymer immersed in a soln as a sequence of
sphere-segments connected by quasi-elastic forces
of a statistical character. Presented by Acad A. K.
Terenin 13 Feb 53.

259187
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VOL'KENSHTEYN, M. V. 259197

USSR/Physics - Mpolecular lengths 21 Apr 53

"Tength of the-Molecular Chain in Cls- and Trans-
Polydienes," A. A. Chistorazum, Inst of High-
Molecular Compds, Acad Sci USSR

DAN SSSR, Vol 89, No 6, pp 999~1002

Calculations of mean square distances in chaius with
alternating double bonds and different valence
E angles in the case of the polymers polybutadiene,
i  polyisoprene, and polydimethylbutadiene are glven.
Acknowledges the interest and azsistance of M. V.,
Vol'’kenshteyn and O. B, Ptitsyn, who developed the

259197

formlas for the mean square distance between ends
of a chain having N identical bonds taking into sc-
count extent of hindrance of rotaticn around each
bond (DAN SSSR, 78, 879 (1951)). Presented by Acad
A. FP. Toffe 21 Feb 53.
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21 Aug 53

"Stretching of Polymer Chains," M. V. Vol'kenshteyn

and 0. B. Ptitsyn,-

Acad Sci USSR

DAN SSSR, Vol 91, No
Conclude that for smgll extensions (disregarding
terms of the ordar x3)the "energefic” elastic force

f} and the ventropic”

Inst of High Molecular Compds,

4, pp 1313-1316

elastic force f2 connected

with the transition of convoluted isomers into trans-

{r~mers comvensate
extensions this tra

each other; conseqpently,ﬂn'small
nsition dces not change the free

275795

energy of the chain and the recovering force pears

a purely entropic character.

For large extensions

the above~indicated compensation will not hocld.
Propose that a one-dimensional model in the main

correctly gives the
polymer chains upon

force.

APPROVED FOR RELEASE: 08/09/2001

dependence of stretching of
their flexibility and external
Eresented by Acad A, F. Toffe 22 Jun 53.
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KITAYGORODSKIY, a.I.: SHTEYN,
redaktor; ASTAPLYEVE, G A7 t5k

[Order and confusion in t
poriadok v mire atomov,
1954, 69 p,

(Atoms) (Crys tallography)

; VOL'KENSHTRYN, M,

CIA-RDP86-00513R0018605108-1

S5

» Tedaktor; BELOVa, v.l.,
lcheskiy redaktor.

he world of atoms] Poriadok i bes-
Moskva, Izd-vo Akagd. nauk SSSR,

(MLBA 7:12)
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Vol KENSHTEYN, M. v

GRINBERG, A.d, (Leningrad); BABAYEVA, 4.V.{(Moscow); YATSIMIRSKIY. K.B.
(Ivanovo); GOREMYKIN, V.I. (Moscow); BOLIY, G.B. (Moscow); FIAL-
EOV, Ya.A, (Kiyev); YAESHIH, M.M. (Moscow); KEDROV, B.M. (Moscow);
GEL'MAN, A.D. (Moscow):; FEDOROYV, I.A. (Moscow); MAKSIMYUK, Ye.A.
(Leningrad); VOL'KENSHTEYN, M.V. (Leningrad); ZHDANOV, ‘G.S. (Moscow);
PTIISYN, B.V.*¢Taningrad): ABLOV, A.V. (Kishinev):; VOLSHTEYN, L.M.
(Dnepropetrovsk); TROITSKAYA, A.D. (Kazan'); KLOCHKO, M.4. (Moscow);
BABAYEVA, A.V.; TRONEV, V.G. (Moscow); RUBINSHTEYN, a.M.(Moscow)
CHERNYAYEV, I.I.; GRINBERG, A.A,; TANANAYEVY, I.V.

Explanation of the transeffect. Izv.Sekt.plat.i blag.met. no.28:
56-126 ‘5L, (MLRA 7:9)

(Compounds, Complex) (Platinum)
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USSR/ Chemistry ~ Physical chemistry

~ card t 1/1 Pub, 147 - 18/25
- Authors . 1 Bashenov, N, M,, and Vol'kenshteyn, M, V,
o Title o t Optical activity and reversible isomerization

Periodical t Zhur, fiz, khim, 28/7, 1299 - 1309, July 1954

Abstract ¢ The quantitative connection between the magnitude of optical activity
: and the nature and orientation of atoms and bonds in the molecule, is

explained theoretically. The differences in energies (also entropy)
of reversible isomers, were determined on the basis of the thermal
process of the optical activity of many substances., A new ultraviolet
polarometric method for the study of the thermal rotation process
and the dispersion of the optical activity of tested isomers, is
described, Twenty-ons references: 8 USA; 1 German; 11 USSR and
1 English (1902 - 1953), .Tables; graph; illustrations; drawing,

‘Institution : Acad, of Sc, USSR, Institute of Highmolecular Compounds, Leningrad

Submitted  : November 30, 1953
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YOL'RENSHIEYY,

. USSR/Chemistry  Physical chemistry

Ccard 1 1/1 . Pub. 17 - 19/25 |
" Authors 3 Bézhénov;'N. M, ,“erol'k'enshteyn, M, V., and Bybrevich, T, V.
v . Pitle g Optical activity of gaseous methylvinylearbinol

. perfodicel. : Zhur. fiz. khim, 28/7, 1310 - 1312, July 1954

Abstract ¢ A method of measuring the thermal process of optical activity in gaseous
. ' phase, in the ultraviolet zone of the specirum, was developed. Thae
optical activity of gaseous methylvinylecarbinol and the molecular
constants of reversible isomers of this compound, were investlgated
and the results are given in tables, Two references: 1 USA and
1 USSR (1925 and 1954). Drawing,

Institution : Acad, of Se, USSR, Institute of High Molecular Compourds, Leningrad
Submitted : November 30, 1953
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" ygsm/ Chemistry  Physical chemistry

. Carxd ¢ 1/1 Pub, 17 - 20/25
~Authors + Vol'kenshteyn, M. V., and Brebdo, V. L.
Titie ¢ Effect of jntermolecular reactions on revelsible isomerization

périodical § Zmr, fiz, khim, 28/7, 1313 - 1318, July 195k

Abstract + The differences in energles of intermolecular reactions of convolute
: ' and trans-isomers of 1,2-dichloroethane and 1,2-dibromoethans, were
estimated quantitatively. It was found that an orientational reaction,
between molecules, balances the energies of reversible isomers in
liquids, The effect of intermoleculer reactions, on the relative
stability of reversible isomers, is explained, Eleven references:
I Japanese; 3 USSR and L USA (1939 - 1953}, Tables,

Institution @ Acad, of Se, USSR, Institute of High Molecular Coiupounds, Leningrad

Submitted s November 30, 1953
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Mithors 1 Gotlib, Yu. Ya.; Vol'kenshteyn, M.B.; and Byutner, E.K.

~Title - - 1 Anisotropy of the Polarizability of chain molecules

'[§§g1¢d1c31’ ¢ Dok. AN SSSR 99/6, 935-938, Dec 21, 1954

}hstract t An analytical derivatian of the polarizability of a chain molecule
. ‘ containing a number of equal links characterized by a symmetrical

voltage of the inner rotation (V(ff’-)=V('°_‘f , is presented. The matrix
and tensor method was used for the computafions. Five references;

3-USSR (1942-1953). Table.

“]'_Institutions:'f The Leningrad State Pedagogical Institue im. A.I. Gertsen; The Institute
of the High Molecular Compounds of the Acad. of Secs. of the USSR

B Presented by: Academician A.F. Ioffe, September 18, 1954
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; BSHMAH, Yu.
tekhnicheakiy redaktor, To-A.
[Molecules and their

structure] Molekul
Izd-vo Akademis nauk SSSR, 1955, 229 o)
(Molecules) )

y 1 ikh stroeniea. Moskva,
(MLRA 8:12)
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" ¥Internat rotation in polymer chains sod the  phySical
properties thereof. H.%ﬁ‘e‘&iﬁ'ﬁﬁon of polymer chaing,
’ d O. B. Ptitsyn. Zhur, Tekh. Fis.
>y ; of. CAT3Y,; —Math. The av.-
- and averages of the ‘squares of the distances between and
v 7" -among the chain ends of polymer chains are caled, when -
* - they are under the action of an external force f, and thesa | -
*....averages in their most general expression are presented asa - -
“serles of fI/kT, where | is the length of one link of the chain, ¢
-~ The equations are solved for ane-dimensional and two-di s -
- -mensional- models -on- the basis of the theory of rotation '~ - -
_icomery, and the various mechanisms ‘of chain elongation =~ Y
. [ are discussed. ' The findings on these models can be applied i .-
- freely to linked chains with long statistical elements;. this "
Is detd, from thefconfruence of the max. fength and av.
. square of ‘the length of such model with the correspouding
-+ dimension of the true chain. The diftusion analogy cannot -
. beapplied to such a chain, which is under the influence of an ¢
-. external force. IfI. The change of the internal energy of |
..~ polymer . chains upon - elongation.” Ibid. 662-70.—Math, :
--:On_elongation of the, polymer chain with impeded internal . -

T VS S i rotation,-there is generated in such chain not only an cn- e
B S TR .- tropy, but also an energy force. - At seall elongations this~
D . .. [force is compensated by an addul. entropy energy that is not . L/
-+ taken into account in the erdinary theory., . The elongation d‘ \

.- -, of the polymer in'a block is discussed, and thus an expreg.. 7\
- slon for the modulus of elusticity of rubber-is ohtained that - ’“\ !
i cis based tipon the grid thicocy, The cnergy- effects that °
' - ‘ogeur on clongition of the polymer in a bloc{-yarc discussed - -
. also; the gp.. heat of the polymer chain changes npoun -
 elongution, ) : ’ Werner Jacohson
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Category . USSR/Optics FPaysical Optics ¥ =

Abs Jour : Ref Zbar - Fiziks, No z, 1357, ¥o 4590

; "olotina, T.A.

e

Author i Bazhenov, N.M., Vol'kengh* 2, M.V,
Title : Optical Activity snd Vitr#fios tion,

Orig Pub : Zh. tekbn. fiziki, 1353, 27, No 11, 1861 -1863%

Abstract : Investigation of 'the tempersturs variaticn of the rotstion of the
place of polarization ir rosin. The curve AT} displaye a break st
the rosin vitrification temperature T = 2%¥°. Tns presk &t the same
temperature ie observed on the curwss®n {T) ang £{I) ‘n is the index
of refraction and ths density), sinced):: K + pey where K is & ccn-
stant, and g is twe molzxular rotation constant ‘gyration), Using

the Lorgz;z--l.orenz € us;.tion tl}-s a.SJthors d;riu‘e ar_; expr=salon
~L - / Zﬂ;/,)_[’ﬂ-\i A Y
[ 7 7 r 5772 2 (7550— ‘

?d,r - G nL —
Estimating the individusl termz of this quation frew obtsined experi..
mental data, the &utzors obtain ﬁké—)%ﬁf—zz) ~20.04 and show that ths
temperature variat\ior? T3 asd *hs br2ak in the d=arivative g ?/d’l‘ 5t
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Category : USSR/Atomic and Molecuiar Physles - Physics of high-molecular substance D-9
Abs Jour : Ref Zhur - Fizika,'No 1, 1957) No 1019

Author : Nikitin, V.N., Vol’ kenskteyn, M.V., Volchek, B.Z.
Title : Investigation of the Stretching of Polymers in Polarized Infrared Light

|
Orig Pub : Zh. tekhn. fiziki, 1955, 25, No 1k, 2u486-2h91

Abstract : The authors derived an equation for the ratio of the coefficient of ab-
: sorption of two bands at various degrees of tension (Ki;/K'2): (K";/K "),

where the indices 1 and 2 pertain to bands 1 and ‘)2 and the indices 2 and
31 pertain to the first and second stretchings. This ratio is unity 1if the
content of the rotation isomers does not change with stretching. The
stretching of pclyethylene and polyvinyl acetate was investigated. It is
shown that at elongations of 1,000% and more, the content of the rotation
isomers changes. The stopping of the growth of dichroism at 100% elongation
indicates the absence of further orientation. .

Card : 1/1
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VOL'XBNSHTEYN, M,V.; PTITSYN, O,B,

T A I S S S RNE A
Relaxation theory of vitrification. Dokl.AN SSSR 103 no.5:775- -798

Ag '55. (MLBA 9:1)
1.Institut vysokomolekulyarnykh soyedineniy Akademii nauk SSSRH,

Predstavleno akademikom A.F.loffe.
(Vitreous state)
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VOL'KENSHTEYH, M.V., YAZYKOVA, S.M.
" Intensities in vibration spectra and the “metallic” model of the
molecule. Dokl. AN SSSR 104 no.6:834-836 0 'S5, (m& 9:3)

1. Institut vysokomolekulyarnykh soyedineniy Akademii nauk SSSR
i1 Fizicheskiy institut imeni P.N. Lehedeva Akademil nauk SSSA.
Predstavleno akademikom G.S. Landsbergon.

(BRaman effect) (Spectrum, Molecular)
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VOL ‘KENSHTEYN, M. V., and PTITSYN, O. B,

Introduction by M. V. Vol‘kenshteyn and 0. B. Ptitsyn, Prob-
lemy Sovremennoy Fiziki, Vol 8, No 12, Dec 56, pp 3-5

This issue of the periodical Problemy Sovremennoy Fiziki, which
publishes translated articles illustrating progress in various fields
of physics outside the USSR, represents a collection of non-USSR articles
on the physics of polymers. The translations contained in this issue
have been edited by M. V. Vol'kenshteyn. Vol'kenshteyn end Ptitsyn
comment as follows on five articles published as a separate section

(pp 173-222) under the heading "The Action of Nuclear Radiation on Poly-
mers' :

"The last, sixth section of the collectlon of articles consists of
papers that deal with the action of nuclear radiation on polymers. This
field is of great interest from both the physical and the chemical stand-
point, because the processes which take place in polymers urider the
action of radistion (cross-linking, etc.) lead to the formation of sub-
stances which heve new and valusble rrcperties. Investigation of the

. processes end characteristics involved is also of importance for nuclear
technology, in which some high~-polymer materials are applied.”
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USSR / Optics Vol Kepsh eyt 7708
Abs Jour: Referat Zhur-Fizika, 1957, No 4, 10353

Author : Bazhenov, N.M., Vol'kenshteyn, M.V.. Cotlib, Yu.Ya., Rosen-
Inst : Not Given shteyn. L.D.

Title . Photoeleastic Effect in Polystyrol and Its Halogen Derivatives.

Orig Pub: ¢h. tekhn. fizlki, 1956, 26, No 8, 1730-1737

Abstract: The photoelastic effect (PE) was measured in polystyrol {(I)
(130000), polyparachlorostyrcl (II) poly- 2.5 dichlorostyrol
(IIT) (60000}, polyorthochlorostyrol {(Iv) {80200}, poly-3.%:
dichlorostyrol {V) (30C00}, pclyorthoiodoszyrol (vi) (20000)
and polyparaicdostyrol (VII) (32000). The nurbers in the
parentheses represent the molecular weights. The PE was studisd
in tension of thin films by constant load and at temperaturss
above the vitrificatior temperature. With the aid of a setup
with a polarization microscope, similtaneous measuremenis wars
made of the elongationald /£ , the birefringencs,A n, and the trae
load 4 . The PE in vitrified films was measured in a photoelectric

Card : 1/3
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Abs Jour: Referat Zhur-Fizika, 1957, No L4, 1C353

setup. The time dependences of A,!/é, A n, and the photoelastic
coefficient £ = A n/§ were obtained. The tension curves have a
characteristic S-chape form with a relative saturation, this being
due to the presence of a labile lattice in the blozk linear poly-
mer. The step-like character of the tensien of I discloses the
damage to the lattice structure and formation of neayw labile nedes.
& rapidly reaches its maximum value and diminishes only slightly
upon further tension. £ max 1s practically indeperndent of §. it
over a wide range of ¢ jpi¢ {for II: 2 -- 18 x 10 dyne/cmér)l. The
average values of amax were used %o find the effective anisotropic
polarizabilities of the chain A X (Treloire, L. Physies of Elashi-
city of Rubber , IL, 1953); I -- 140, ITI -~ 210, III -- 170, IV -~
130, V -- 340 x 10-25 cm3. 1In accordance with the theory (Gotlibh
Yu. Ya., Volkenshteyn, M.V., Byutnor, E.K., Dokl AN 8SSR, 195k,
99, No 6, 935), the known value ofy (the average cosine of the
angle of internal rotation about the bond C-C in I) and the value
of Ax were used to determine 4 = cos2 y’ (()V is the angle of

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510018-1"
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rotation of the phenyl ring), after which these values oL and .
were used to calculate AL for IT -- VII. Satisfactory agreepent
with experiment was obtained for II and V, which indicates a gi-
milarity in the corditions of internal rotation in I, II ; and V.
For II and IV, which contain chlorine in the orths pesition, the
calculated values ofdw are greater than thesa= observed, this
being due to the greater resistance tc rotation of the suspendaq
weight.
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- SUBJECT gssR / PEYSICS cars '/ 2 ps - 1581

AUTHOR FOL'KENSTEIN, M. Vo . PTICYH .0-E-
TITLE The Relaxation Theory of the Formation of Glass.

I. Sclution of the Basic Equation and its Exznination.
PERIODICAL ¥urn. techn.f1s,26, fasc.10, 2204-2222 (1958)
Issued: 13 / 1956

Proceeding from the most general molecular—kinetic ideas the basic 1aws of
glaess formation and of softening are here derived. The theory found must then
be suited for all objects from which glass is formed. Reiaxation processes are
here dealt with by an equation which describpes the transition of kinetic units
from cne energy astate to anotheT. The spectrum of relaxation times 1s on this
cccasion neglected. Reaction may be of the first or second order ("isomeri-
zation" or wdimerization” respectively)c The influencze exercised by reactions
of & higher order may be neglected. In the cese of a reaction of the first
order the elementaly scts of tramsition from the nonexcited state (state ') %0
the excited state (state 2) take place with the participation of only cne
kinetic unit. The reaction of the second order consisia in the producticn and
dissociation of the bindings among the kinetic units. On %he occasion of the
investigation of such relaxation processes which are connected with only
1ittle deviations from equilibrium the equaticn of the first order may always
be used. Hexre only reactions of the first order are investigated: Reactions

of the second order are studied later:

At firss an expression for the sclution of the basic equation is given., On this
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occasion the dependence of the transition procability on the giructure of the

liquid is neglected. At firat the most simple process

CARD

2 /2

ig investigated in which

the exterior perameters of the system do not depend on time. Hext. the caae 18
investigated in which the temperature of the system changes with conszant or

variable velocity.

Tpe solutions found for the share V of the kinetic units

which ere in an exciied state are written down. There folliows the nathematical

discussion of the solution obtained.

Forming of glass and sof tening: Every system aatisfying the above conditions
is suited for the formation of glass in connection with cooling and fox
softaning during heating. Furthermore; equations are cbtained which connect

the temperature of glass formation Té and cf the softening T

with the para-

meters of the system and with the modification relocity lql“ With increasing
( qlalso Tg end T! increase. Hext, the solutions of the basic equaticn for the

vitrification interval and for the domains above and below the vitrification

interval are 2iscussed. Among others,

within the range below the vitrification interval. i.e.

liquid 1s fxozens

INSTITUTIOH:
gcience in the USSR -
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‘ Ha:erluy b 4 Vuacyuzn:)go uavnnhchaniyn Do spektroskopic, t. 1g
Molekulynmaya Bpextunk plya (Papera of the 10th All-Union !

' H Conference on Spuctruccp;/. Vol, 1: Maleoular Spectmuuopy)

[ {L*vov) Izduyo L'vovakogo univ-ta, 1957, 899 p. %,¢00 aoples

i printed. (Saries; Irge Plzyehayy zbirayi, vyp. 4/8))

'

Aditional Sponuoring Agency: Akadeniya nauk SSSH, Kentsoiya po
npektroekopu. Ef.: Jazer, S.Le; Tech. Ed.: Sax-an:;uk, TeVa; ;
Editorial Board: Landatergs, @.5., Acaderician (Reap. Ed., Doceassd),
Heporent:. B.S., Doctor of Physical and Mathematiecal Scionceu, .
Pnbelinak.iy, I.L., Doator of Physical and Mathematiaal Soioncu, H
Parrs s VoAe, Dogtor of Physlaal and Mathenatica) Sazonoea.
Komcn‘d.w, V.G., Candidata of Technieal Sclencas, Rayaidy, .M.,
Candidate of Physloa: and Mathanatical Solenceu, uiuovnkiy, L.X.,
Candidats of Fhysleal ana Mathezatical Salencas, PulLynnehu.k, v.S.,
Candidate of Physical and Matheratioal Selencas, and Olauberman, :
A+ Ye., Candidate of Phystear oy Matheaatioal Sotences: i
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